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Honorable Mayor and Members of the City Council:

We conducted this performance audit of the city’s emergency medical services (EMS) system at the
direction of the Mayor and City Council.

The city’s EMS system is designed to provide a high level of care quickly.  Most roles are well-defined
and accountability mechanisms are mostly in place.  The system would be strengthened, however, by
integrating the Fire Department’s first responders into the system and by developing mechanisms for
more system-wide evaluation, communication and coordination.  We recommend:

•  Strengthening and clarifying the health director’s role as the lead responsible party for the
system, including medical direction and oversight of first responders, and system-wide
evaluation and coordination.

•  Investing in technology to link the Police, MAST, and Fire dispatch systems, and synchronize
their clocks to speed emergency medical dispatch and provide for better tracking of system
performance.

While most roles are well-defined, the role of the first responder needs clarification.  References to the
“ambulance service” in the code and in the Health Department’s rules and regulations could allow
ambiguous interpretation of the extent to which first responders are subject to medical control and
oversight.  In practice, the Health Department’s oversight of first response has been limited to cases in
which an automatic external defibrillator was used, which comprise a very small percentage of responses.
First responders should be part of an integrated system and should be medically supervised by a single
system medical director.

The Fire Department’s first response could also be strengthened through changes in shift scheduling.
About 55 percent of the fire fighting force are state and city certified as emergency medical technicians
(EMTs), but scheduling methods do not ensure that at least one EMT is assigned to each station on every
shift.  Outlying areas of the city are under served, as six stations have at least one shift without an EMT
assigned.



The 911 system is sometimes a bottleneck.  Police Department reports show that the average delay in
answering calls is increasing.  The Police Department attributes the increase to turnover and difficulty in
filling vacant positions.  When all call takers are on a line, additional 911 callers hear a recording, telling
them to stay on the line or if they have a medical emergency to call MAST directly.  We recommend the
police chief take steps to reduce turnover and fill call taker positions.

Technology could speed emergency medical dispatch.  When 911 call takers believe a police response is
also necessary, they enter information into the Police computer aided dispatch (CAD) system to initiate a
police response and call MAST directly.  MAST dispatchers then enter the information into their own
CAD.  If a first response is required, information is electronically transmitted to a terminal at the Fire
Department and then manually entered into the Fire CAD.  In this case, information about one call is
manually entered into three different CAD systems.  Improved technology could link the separate
systems, allowing efficient data transfer and quicker dispatching; and capture information that is
currently not recorded.

Response time reporting is reliable, although not all components of response time are currently measured.
Response time is the primary measure of system performance established in the city code and in the
operations contract.  MAST’s response time standard of 8 minutes 30 seconds for life-threatening
emergencies is more stringent than city code requires and is strict compared to other systems.
Ambulance response times improved, but did not achieve the standard for life-threatening calls for most
of the period that we reviewed.  About one-third of the Fire Department’s EMS response times did not
meet the four minute goal established in city code.

Appendix C summarizes the criteria we used to evaluate whether the system addresses important EMS
functions and our findings.  We shared the criteria with system participants and stakeholders while
planning our audit work.

The audit team for this project was Vivien Zhi, Joan Pu, Martin Tennant, and Amanda Noble.  We
provided drafts of the audit to the city manager, health director, fire chief, police chief, MAST executive
director, and EPI CEO on December 13, 1999.  Their written responses are appended.  We appreciate the
courtesy and cooperation of city, MAST and EPI staff throughout the audit.

Mark Funkhouser
City Auditor
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____________________________________________________________________________________

Introduction

____________________________________________________________________________________
Objectives

This audit of the city’s emergency medical services (EMS) system was
conducted pursuant to Article II, Section 13 of the Charter of Kansas
City, Missouri, which establishes the Office of the City Auditor and
outlines the city auditor’s primary duties.

A performance audit is an objective, systematic examination of evidence
to independently assess the performance of a government organization,
program, activity, or function.  A performance audit is intended to
provide information to improve public accountability and facilitate
decision-making.1

The Mayor and City Council requested this audit through Resolution
990592.  They were concerned about whether roles and responsibilities
of the organizations involved in the city’s EMS system are clearly
defined and represent the best use of personnel, equipment, and
organizational capacity to provide service.  The city’s Memorandum of
Understanding with the fire union established an EMS committee to
study the feasibility of a Fire Department based EMS system.  This
evaluation of the current system is intended to aid the committee’s work.
The audit was designed to answer the following questions:

•  What are the roles and responsibilities of the various players in the
city’s EMS system?

•  Are those roles and responsibilities well-defined and are all of the
important functions of the system appropriately addressed?

•  Are there appropriate mechanisms to assure accountability for each
organization and the system as a whole in providing good patient
care?

                                                     
1  Comptroller General of the United States, Government Auditing Standards (Washington, DC: U.S. Government
Printing Office, 1994), p. 14.
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•  Are there opportunities to substantially improve service delivery
without increasing the overall costs of the system?
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This audit of the current system is intended to provide information to the
Mayor, Council, EMS committee and others interested in the delivery of
emergency medical services.

____________________________________________________________________________________
Scope and Methodology

This audit focuses on the EMS system rather than the performance of
individual agencies.  We conducted this audit in accordance with
generally accepted government auditing standards, except the office has
not undergone an external quality control review within the last three
years.2  Our audit methods included:

•  Reviewing professional literature and talking to experts to compile
criteria for evaluating an EMS system.

•  Reviewing legal and regulatory requirements.

•  Interviewing stakeholders in the system including staff of the Fire,
Health and Police departments, EPI, MAST, EPAB and emergency
room doctors.

•  Observing call taking operations at the Police Department and
dispatch operations at the Fire Department and MAST.

•  Riding along with an ambulance  for a 12-hour shift and with a fire
company for 8 hours.

•  Reviewing Health Department, Fire Department and EPI policies
and procedures, job descriptions, labor agreements, and other
documents.

•  Assessing the reliability of response time measurements reported by
the Fire Department and MAST by reviewing the computer
programs used to generate the reports and listening to tapes of 200
randomly selected ambulance dispatches and 112 corresponding fire
dispatches to check the accuracy of times recorded in the dispatch
systems.

                                                     
2 The last review was in April 1995, and a peer review is planned for the current year.
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•  Calculating system-wide response time and analyzing components of
response time for a random sample of 200 incidents occurring
between June 1 and August 31, 1999.

•  Analyzing MAST and Fire dispatch data for February 1 through
August 31, 1999.

•  Attending EMS committee meetings.

No information was omitted from this report because it was deemed
privileged or confidential.

Appendix C provides a summary of the criteria we used to evaluate
whether the system addresses the important EMS functions and our
findings.  We shared the criteria with system participants and
stakeholders while planning our audit work.

____________________________________________________________________________________
Background

History of Kansas City’s EMS System

Until the early 1970s, Kansas City operated a public ambulance system
through its General Hospital and, later, through the Fire Department.  In
the early 1970s the city contracted for emergency ambulance services
with five private companies.  Calls were alternated among the various
companies as they were received.  In 1973, the dispatch center, operated
by the Mid-America Regional Council’s Emergency Rescue
(MARCER), adopted a policy of dispatching the closest available
ambulance to the scene of an emergency rather than continue rotating
among contractors.

Private ambulance service under-served the city.  MARCER
dispatchers voiced requests for emergency ambulance services over the
radio system with the intent that the closest available ambulance would
respond.  However, ambulance crews were required to call their own
dispatch centers for permission prior to responding.  Private ambulances
did not necessarily respond to emergency requests over the radio and
continued to respond to direct citizen requests, regardless of location.
This system resulted in long response times and under-served areas of
the city.

Committee recommended the public utility model.  The newspaper
did an expose following a couple of well-publicized cases of slow
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response times, which resulted in formation of a committee to study
alternatives for improving emergency medical service.  In March 1979,
the committee recommended to the City Council a series of policies
centered around the idea of a publicly controlled single private provider
to be used for emergency and non-emergency ambulance service.  In
April 1979, the city hired a consultant, Jack Stout, to study the feasibility
of implementing the public utility model in Kansas City.

The public utility model splits business operations from medical quality
assurance to eliminate incentive to over- or under-serve patients.
Exclusive market rights for a single provider prevent cream-skimming
and promote economies of scale.  Equipment is publicly owned and
maintained to prevent disruptions in service in case of change in service
provider.  Jack Stout developed the public utility model, which was first
implemented in Tulsa, Oklahoma.  Kansas City was the second city to
implement the system.

The City Council implemented the public utility model (PUM).  In
August 1979, the Council adopted Resolution 50702, describing its
intent to contract with a single public trust rather than private companies
for ambulance service.  The trust would provide service, subject to
various standards to be developed by the city.  These standards, as well
as other rules and regulations, were promulgated in September 1979 by
Ordinance 50775, which established the Metropolitan Ambulance
Service Trust (MAST), and delineated the relationship between MAST,
the city, and an emergency physician advisory board (EPAB).  The
ordinance was partially repealed, however, in November 1979 through
Ordinance 50983, because of difficulty in meeting state ambulance
service licensing requirements on time.  MAST contracted with
Ambulance Service, Inc. (ASI), a licensed provider, for ambulance
service.

In September 1981, MAST purchased ASI’s ambulances,
communications equipment, State Operator’s License, and other assets.
The City Council passed Ordinance 53539 in December 1981 to fully
implement the public utility model, giving MAST responsibility for
overseeing all aspects of the ambulance service, handling billings and
collections, and securing an operator through competitive bidding.  In
July 1982, MAST selected MEDEVAC, Inc. to operate the system.

The PUM withstood legal challenge.  In 1982, two ambulance
companies, Gold Cross Ambulance and Transfer & Standby Services
Inc., sued the city, MAST, the owners of ASI, Jack Stout and his
company Fourth Party Inc., in Jackson County circuit court.  The
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plaintiffs alleged antitrust violations (restraining trade and operating an
illegal monopoly); civil rights violations (citizens were deprived of
rights to choose which ambulance companies they wish to have serve
them); and the defendants deprived the plaintiffs due process rights
under the Fourteenth Amendment.  The case was removed to federal
court where the claims were dismissed against all the defendants on
motions for summary judgement.  The plaintiffs appealed to the 8th

Circuit Court of Appeals, which affirmed the trial court’s decision.  The
plaintiffs unsuccessfully sought review by the U.S. Supreme Court.
There has been no legal challenge since 1985 regarding the city's right to
establish and regulate a sole source ambulance system.

Employee-owned company formed.  The relationship between MAST
and the contractor became strained in 1987 as MAST was preparing to
place the system for competitive bid.  Negotiations between another
contractor and the union were unsuccessful and MAST requested Jack
Stout to conduct a system analysis.  As a result of this analysis, the
MAST Board of Trustees formed a subsidiary company called
Emergency Providers, Inc. (EPI).  EPI took over operations as the
contractor on July 1, 1988.  EPI employees purchased the company
through an employee stock ownership plan in 1989.

Operations contract may be negotiated.  Ordinance 920769, passed
July 1992, amended the ambulance code to permit MAST to negotiate
rather than engage in competitive bidding when contracting for an
ambulance operations contractor.  The rationale was that bidding for an
ambulance contractor could be detrimental to the public interest because
the incumbent has an advantage due to their knowledge of the system.
The risk of bidding is that the city will pay more because the incumbent
knows they have an advantage and can increase the price while still
being the low bidder.  The code requires MAST to conduct a market
study of other metropolitan governments that use the public utility model
to provide and regulate ambulance service.  Competitive bidding or
negotiations to secure a new operations contract is required at least every
five years.

Legislative Authority/Regulations

State Statute.  Chapter 190 RSMo requires ambulance services to hold a
valid state license.  Requirements for licensure include medical
direction, records and forms, and a uniform data collection system.

State Regulation.  Regulations specify the details of the statutory
requirements.  Under 19 CSR 30-40, a medical director is required for
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all ambulance services.  The medical director must be a licensed medical
doctor, be board certified, and have an active practice in emergency
medicine.  Each ambulance service must have a medical control plan,
policies and procedures, an ongoing quality improvement program, and
must maintain accurate records and forms.  Each ambulance must have
the capability to communicate by voice with local hospitals, trauma
centers, and the service’s dispatching agency.  When transporting a
patient, at least one licensed EMT shall be in attendance with the patient.
The city requirement is stricter; a 1991 legal opinion states that the city
code requires a paramedic to attend to the patient during transport.

Code of Ordinances.  Chapter 34, Article IX of the Code of Ordinances
defines and implements the public utility model for ambulance service.
The code requires advanced life support capabilities on all ambulances
and establishes response time standards.  The code outlines specific
responsibilities of “the major components of the model, the director of
health, the Metropolitan Ambulance Services Trust (MAST) and the
Emergency Physicians Advisory Board (EPAB).”3  The health director
has the authority to establish rules and standards to meet the intent of the
article.  These are contained in the Health Department’s Rules and
Regulations For Ambulance Service.

EMS Response

An emergency medical incident begins when a person or bystander
recognizes that emergency medical care is needed.  Public education is
sometimes referred to as the first phase in an EMS response because the
public must have some idea what the system is for, how to access the
system and what to do before help arrives.4  To access the EMS system,
people may call 911 or MAST directly.

911.  Police Department call takers answer telephone calls to 911.  The
call taker determines what type of emergency service is needed – police,
fire or medical – and either takes information from the caller to initiate a
police response or transfers the caller to MAST for medical
emergencies, or to the Fire Department for fire emergencies.

Once MAST receives the call, a paramedic confirms the address to
dispatch an ambulance, asks a series of questions set by medical protocol
to determine the nature and severity of the problem, and may provide

                                                     
3 Code of Ordinances, Kansas City, Missouri, Sec. 34-361.
4 Alexander E. Kuehl, Prehospital Systems & Medical Oversight, 2nd Edition (National Association of EMS
Physicians), 1994, p. 28.
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instructions to the caller on what to do before help arrives.  For life-
threatening incidents or incidents where special equipment or expertise
is required, MAST notifies the Fire Department to respond as first
responders.
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EMS Definitions

Advanced life support (ALS):  an imprecise term traditionally used to
describe the capability of a medical response team to render
sophisticated life support procedures.  Traditionally has required
medical oversight.

Basic life support (BLS):  an imprecise term traditionally used to
describe the EMS procedures (airway positioning, external cardiac
compression, and ventilation) to sustain viability of brain and heart in
the absence of pulse and/or breathing; and basic first aid such as
splinting and dressing.  Traditionally has not required medical
oversight.

Emergency Medical Technician (EMT):  the generic term for any
prehospital provider trained to a certain level.  Missouri requires EMTs
to be certified with the National Registry of EMTs, have current basic
cardiac life support training, and complete 100 hours of continuing
education.  Relicensure is required every five years.  The city imposes
additional requirements.

First responder:  the first individual designated to provide medical
assistance in an emergency.  The degree of training varies by
jurisdiction but includes minimum first aid instructions on airway
management, cervical spine control, breathing assistance, circulation
assistance, hemorrhage control, and basic patient movement skills.

Paramedic:  the generic term for a prehospital care provider with an
adequate number of training hours and procedural experience to be
certified by local, state, and/or national authorities as capable of
providing advanced cardiac life support and other medically
sophisticated skills.  Missouri requires paramedics to hold current
certification with the National Registry of EMTs as an EMT-P, current
advanced cardiac life support training, and completion of 144 hours of
continuing education.  Relicensure is required every five years.  The
city imposes additional requirements.

Protocols:  written procedures providing prehospital personnel with a
standardized approach to commonly encountered patient problems,
thus ensuring consistent care – usually relating to assessment,
diagnosis, triage, treatment, transfer, and destination of patients.

Source:  Kuehl, Prehospital Systems & Medical Oversight, 2nd Edition
(National Association of EMS Physicians), 1994.
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On-Scene.  First responders provide basic service and automatic
external defibrillation (AED) before the ambulance arrives and assist the
ambulance crew once they are on the scene.  The ambulance crew treats
and stabilizes the patient according to established medical protocols and
transports the patient to the nearest appropriate emergency department.
If necessary, the ambulance crew can talk to base station physicians
regarding appropriate patient care or destination.  Once the patient is
transported to the emergency department, the ambulance crews provide
information to the hospital staff and may assist in patient care during
transition.

Ambulance deployment.  Ambulance crews are on duty for 8 to 14-
hour shifts.  Two crewmembers, a paramedic and an EMT, staff each
ambulance.  Crewmembers must be certified by the city and the state.
Medical protocols establish that ambulance staff cannot work longer
than a 14-hour shift and that there must be at least 10 hours between
shifts.

Ambulances are stationed at various locations throughout the city.  The
number of ambulances on duty varies by time of day and day of week
and the post locations also vary; 32 ambulances are on-duty during peak
deployment.  This practice is referred to as system status management.
Ambulance dispatchers are called system status controllers (SSCs).
SSCs must be certified by the city.  They are all certified as paramedics
and emergency medical dispatchers.

Ambulance crews responded 44,636 times between February and August
1999.  About 75 percent of the calls were for emergencies; 25 percent of
the calls were considered potentially life threatening.  (See Exhibit 1.)
Traffic accidents were the most frequent type of call (12 percent).

Exhibit 1.  Ambulance Responses by Priority (Kansas City)
Call Priority Number of Calls Percent

Non-Life Threatening Emergency 21,732 49%
Life Threatening Emergency 11,082 25%
Unscheduled Non-Emergency Transport  7,732 17%
Scheduled Non-Emergency Transport  3,052 7%
Other  1,038 2%
   Total 44,636 100%
Source:  MAST CAD data (2/1/99-8/31/99).

Ambulance incident reporting.  For each incident, the ambulance crew
completes a run ticket, a copy of which is submitted to the state.  The
report includes fields for patient information, billing information, type
and location of incident, vital signs, trauma or illness assessment, type of
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treatment and how authorized, destination determination, mileage,
patient consent, and patient medical history.  Additional information
about the response is maintained in the computer aided dispatch (CAD)
system.

Fire company deployment.  Fire companies work 24-hour shifts.  They
are on duty for 24 hours and off duty for 48 hours; every ninth shift they
have an N-day (non-scheduled), which is to keep the average workweek
to 49.5 hours.  Firefighters are scheduled 14 N-days per year.
Companies are assigned to stations, which is referred to as static
deployment.  The department has 53 companies on duty at 33 stations,
excluding a station at KCI and battalion chiefs.  A company, paid for
through airport fees, is assigned full-time to KCI to provide crash, fire,
and rescue services.  All firefighters hired since 1991 are required to be
certified as EMTs.  Training is provided at the fire academy.

Fire companies respond to emergency medical calls that are considered
potentially life threatening and some types of calls that may require
special equipment or expertise, such as injuries due to car accidents or
hazardous materials.  About 58 percent of Fire Department calls are for
emergency medical services.  Fire companies responded to 17,538
emergency medical incidents between February and August 1999.  (See
Exhibit 2.)

Exhibit 2.  Fire Department Calls by Type
Type of Call Number of Calls Percent

EMS 17,538 58%
Service Calls 5,956 20%
Fire 4,378 14%
Hazardous Condition 1,532 5%
Public Education 512 2%
Rescue 177 1%
Good Intent 94 0%
Overpressure Rupture 11 0%
   Total 30,198 100%
Source:  Fire CAD data (2/1/99 – 8/31/99).

Fire incident reporting.  Fire companies complete a computerized
incident report and company resource report for each incident to which
they respond.  Selected fields are uploaded from the fire dispatch server
into the fire reporting system on the city’s mainframe computer, creating
a report template with times, incident number, address, etc., already
filled out.  The captain or the battalion chief in charge of the entire
incident completes the incident report, which shows type of incident,
action taken, whether or not an ambulance was on the scene when the
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Fire Department arrived, and additional descriptive fields for EMS
incidents, e.g., vital signs, level of alertness, etc.
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Exhibit 3.  Ambulance Post Locations and Fire Stations
Source:  City Planning and Development.
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____________________________________________________________________________________

Findings and Recommendations

____________________________________________________________________________________
Summary

The EMS system is designed to be accessible, provide a high level of
care quickly, and be financially stable.  Most of the important functions
of an EMS system are in place.  Response time reporting for individual
agencies is basically reliable, although not all components of system
response time are currently measured and system wide response time is
not measured and reported.  We identified opportunities for
improvement in first response and overall system evaluation and
coordination.  Technological improvements to link the Police, MAST,
and Fire dispatch systems and synchronize their clocks could speed
emergency medical dispatch and provide for better tracking of system
performance.  Appendix C summarizes the criteria we used to evaluate
whether the system addresses the important functions of an EMS system
and our findings.

First responder role should be integrated and clarified.  While most
roles are well-defined, the role of first response needs clarification.  The
city code does not specifically define the first responder role.
References in the code and in the Health Department’s rules and
regulations to the “ambulance system” could allow for ambiguous
interpretation regarding the extent to which first responders are subject
to medical control and oversight.  First responders should be part of an
integrated system and should be medically supervised by a single system
medical director.  The Health Department currently focuses medical
oversight of first response on cases where an automatic external
defibrillator was used – these comprise a very small percentage of first
response calls.

Changes in Fire Department staffing could improve EMT coverage.
The Fire Department’s first response could also be strengthened through
changes in shift scheduling.  The Fire Department’s shift assignments
are based on seniority.  About 55 percent of the fire fighting force are
state and city certified as emergency medical technicians (EMTs), but
scheduling methods do not ensure that at least one EMT is assigned to
each station on every shift.  The purpose of first response is not just to
respond quickly to potentially life-threatening emergencies, but to
respond with the necessary skills.
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Technology could speed dispatch.  The Fire Department is concerned
about a perceived delay in dispatching first responders.  The largest
portion of this time, however, is within fire dispatch.  We found no
evidence that MAST deliberately delays notifying the Fire Department
of emergency medical incidents.  However, dispatch time could be
reduced.  The median time to dispatch a fire company was 1 minute 48
seconds after MAST received an emergency call.  Technological
improvements and routinely measuring and reporting fire dispatch time
could speed dispatch of first responders.

The 911 system is sometimes a bottleneck.  Police Department reports
show that about 77 percent of calls are picked up within 12 seconds, but
the average delay in answering calls is increasing.  The Police
Department attributes the increase to turnover and difficulty in filling
vacant positions.  When all call takers on duty are on a line, additional
callers hear a recording telling them to stay on the line or if they have a
medical emergency to call MAST directly.  Increased use of cellular
phones has increased call takers’ workload and reduced the usefulness of
enhanced 911 service, which automatically provides the location and
telephone number of the caller.

Police Department procedures may also slow emergency medical
response.  When 911 call takers believe a police response is also
necessary, they enter information into the Police computer aided
dispatch (CAD) system to initiate a police response and call MAST
directly.  MAST dispatchers then enter the information into their own
CAD.  If a first response is required, information is electronically
transmitted to a terminal at the Fire Department and then manually
entered into the Fire CAD.  Information about one call is manually
entered into three different CAD systems.  Improved technology could
link the separate systems, allowing efficient data transfer and quicker
dispatching, and capture information that is currently not recorded.

Response time reporting is reliable, but system wide response time
should be measured.  Because the information systems are not linked
and system clocks are not synchronized, it is difficult to measure system-
wide response time.  A process to evaluate the performance of the
system as a whole would strengthen the system.  Currently
accountability mechanisms are in place, but these focus on individual
agencies, particularly the ambulance service.  Clarifying the health
director’s role as the lead responsible party for the system, improving
coordination between all agencies including the Fire Department and
Police Department, and measuring and reporting system response time
could improve system performance.
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Opportunity to improve cost-effectiveness.  Economies of scale and
flexible production allow for greater efficiency.  MAST has exclusive
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responsibility to provide emergency and non-emergency transport
service.  A consultant has identified special events coverage as another
service that is not currently included in the ordinances.  Allowing MAST
exclusive responsibility to provide paramedic service for special events
could improve the overall cost-effectiveness of the system.

____________________________________________________________________________________
System Designed to Provide Quality Care

The EMS system was designed to provide a high level of care quickly.
Most roles are well-defined and accountability mechanisms are mostly in
place.  City code establishes response time standards and certification
requirements for personnel and ambulances.  Response times are
publicly reported.  Medical oversight and performance-based contracting
align business interest with public interest.

While most roles are defined, the role of the first responder needs
clarification.  City code does not specify the first responder role and
references to the “ambulance service” in the code and in the Health
Department’s rules and regulations could allow ambiguous interpretation
of the extent to which first responders are subject to medical control and
oversight.  As the Fire Department’s involvement in EMS has increased
- over half of their calls for service are medical - the city needs to clarify
how the department fits into the EMS system and how first responders
should be held accountable.  The Health Department has been reluctant
to exercise authority over the Fire Department, and the culture of the
Fire Department has resisted outside oversight.

Most Roles Are Well-Defined

Under city code, three elements comprise the public utility model in
Kansas City:  the city government through its health director, medical
director, and the Emergency Physicians Advisory Board (EPAB); the
Metropolitan Ambulance Services Trust (MAST); and the operations
contractor.  Their roles and responsibilities are described in the code and
contractual agreements.

Health Director.  Under city code, the health director is responsible for
setting up regulations and standards to ensure high-quality medical care.
These include protocols for type of care given, drugs and equipment to
be stocked, certifying paramedics, emergency medical technicians,
drivers, and dispatchers; approving the dispatch communication system,
medical control communication system, and rate schedule; and disaster
planning.  The health director has delegated exercise of most of these
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duties to the EMS medical director, whose responsibilities are described
in a professional services agreement.  The health director serves as an ex
officio member of the MAST board of trustees and appoints EPAB
members.

Emergency Physicians Advisory Board.  EPAB assists the health
director and the EMS medical director as the quality control arm of the
system.  EPAB is an advisory board composed of nine licensed
physicians engaged in full-time emergency medical practice.  EPAB
makes recommendations to the health director on all medical elements of
the system, including medical protocols and procedures and criteria for
issuance, renewal, suspension, and revocation of permits and
certifications.  EPAB and the EMS medical director perform medical
audits and studies or research projects related to EMS.

Metropolitan Ambulance Services Trust.  MAST operates the
business portion of the EMS system, and is responsible for billing and
collections and establishing fees.  MAST contracts with a private
company for personnel to staff the ambulances and dispatch center, but
owns or leases all of the equipment used in the system.

MAST was created in 1979 by a trust indenture, which was accepted by
the City Council in Ordinance 50800.  The city is the beneficiary of the
trust.  The indenture defines the purposes of the trust, the composition of
the board of trustees, their powers, duties, terms in office, and
appointment of successors.  The trustees are composed of seven
members:  two elected council members; two licensed physicians with
full-time practice in emergency medicine; a person with experience in
health care or public administration; a representative of the business
community with background in finance and banking; and a licensed
lawyer with background in legal aspects of the health care industry.
Trustees, except for the council members, serve three-year terms, but
may be reappointed.  The initial terms were staggered so all terms would
not expire at the same time.  Additionally, the city’s finance director and
health director serve as ex officio members.

Operations contractor.  The operations contractor operates and staffs
the ambulance dispatch center and ambulances.  The contractor is paid a
set price, eliminating the incentive to pad bills with unnecessary
treatment or under-serve some areas of the city.  The contract also
includes performance incentives and penalties for not meeting response
time standards.
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The current contract between MAST and EPI runs from July 1, 1998, to
June 30, 2001.  The contract covers roles and responsibilities, operations
management, scope and quality of work, financial provisions, provisions
for expansion, general provisions, disaster assistance, data collection and
reporting, administrative provisions, equipment and facilities furnished
by MAST, personnel, insurance and indemnification, performance
security, major default and takeover provisions, and reports.

Under the contract, EPI is to provide and manage delivery of ground
ambulance services meeting or exceeding requirements of the System
Standard of Care (code and protocols).  Throughout the term of the
contract, EPI has agreed to answer every request for ambulance service
from within the contract service area to be answered by a certified
paramedic-level EMD/SSC; dispatch a paramedic ambulance to each
such request without call screening; transport every patient requesting
transport to a medical facility by paramedic ambulance; and shall not
accept or attempt to collect a fee from any patient.5

According to the contract, everything that might affect EPI’s ability to
perform is either made known to them prior to the award of the contract
(e.g., equipment, facilities, Communications System, CAD System, etc.),
or is under EPI’s control (e.g., personnel hiring, fleet maintenance, in-
service training, system status management, coverage levels, etc.).

The base monthly amount for Missouri operations is about $1,178,500,
with add-on charges for extra work and incentives, and deductions from
the base payment for penalties or noncompliance.

Annual contracts with MAST.  Ordinance 990541, passed May 13,
1999, renewed the city’s annual contractual agreement with MAST and
authorized payment of about $1.7 million for the current fiscal year.  The
agreement requires MAST to submit a monthly financial report,
quarterly evidence that tax obligations are current, a quarterly
performance report comparing activities to program goals, reports
required by the health director, and monthly in-service training reports to
demonstrate compliance with the code.

Ordinance 990537, passed May 13, 1999, authorized a one-year
$440,422 agreement with MAST to provide dedicated ambulance service
to the Kansas City International Airport for the current fiscal year.  Most

                                                     
5 Contract for Paramedic Ambulance Services, February 3, 1999, Sect. 5, Para. A.
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of the funding is appropriated from the KCI airport safety fund;
$131,362 is appropriated from the general fund.

Accountability Mechanisms Focus on Ambulance Service

Accountability mechanisms are described in the city code, the Health
Department’s Rules and Regulations for Ambulance Service, and in
MAST’s contract for paramedic ambulance service.  The city code
establishes response time standards and certification requirements for
personnel and ambulances.  The Health Department certifies personnel
and conducts skills laboratories.  Medical oversight is provided through
protocols, medical audits, chart reviews, and case reviews.

Accountability mechanisms, however, focus on the ambulance service.
Medical oversight of first response focuses on only a small portion of
their role.  The Health Department’s enforcement to ensure that first
responders remain certified and meet continuing education requirements
has been weak.

Certification required.  The code requires city permits and certificates
for ambulance drivers and attendants, ambulance dispatchers,
ambulances, and helicopter rescue units.  The director of health is
authorized to revoke or suspend any permit or certification issued
pursuant to the provisions of the article if the person or unit fails to
maintain the basic qualifications for issuance or otherwise constitutes a
danger to the safety and health of patients.  First responders and first
responder units are not addressed.

The Health Department’s Rules and Regulations for Ambulance Service
states the certification and continuing education requirements for
ambulance personnel, ambulance dispatchers, first responders, and base
station physicians.  The Health Department regulations distinguish
between EMT-Basic/drivers and EMT-Basic/first responders.  While the
code requires certification to be renewed every two years, the Health
Department recently changed its rules to require renewal every five
years to be consistent with changes in state regulations.

City certification requirements are more stringent than state
requirements.  The city requires more in-service training, experience,
and demonstration of field skills for EMS certification than the state.
The Health Department issues probationary certificates to EMTs,
paramedics, SSCs, and first responders after satisfactory performance on
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a written test.  Probationary certificate holders must successfully
complete specified hours of duty and six hours of continuing education
before they may be fully certified.  The Health Department also conducts
skills laboratories in which the medical director observes each EMT-
driver and paramedic to assess patient care skills and compliance with
medical protocols.

Exhibit 4.  State and City Certification Requirements
Missouri City of Kansas City

EMT-Basic

Certification:
•  Current National Registry of

EMTs as an EMT-Basic, EMT-
Intermediate or EMT-Paramedic

Certification Renewal:
•  Current National Registry, or
•  100 hours of continuing

education in a period of 5 years;
and current Basic Cardiac Life
Support training

EMT-Basic/Driver

Probation Certification:
•  Current Missouri certification as at least an EMT-Basic
•  Current National Registry EMT-Basic certification
•  Current Basic Cardiac Life Support training
•  Ambulance driver certification
•  Written test

Full Certification:
•  6 months and 800 hours of duty
•  6 hours of in-service training

Certification Renewal:
•  120 hours (24 hours/year) in-service training
•  Recertification test
•  Current certifications and training same as those required at

probation certification
EMT-Paramedic

Certification:
•  Current National Registry of

EMTs as an EMT-paramedic

Certification Renewal:
•  Current National Registry, or
•  144 hours of continuing

education in a period of 5 years;
and current Advanced Cardiac
Life Support training

EMT-Paramedic or EMT-Paramedic/Driver

Probation Certification:
•  Current Missouri EMT-Paramedic certification
•  Current National Registry EMT-Paramedic certification
•  Current Basic Cardiac Life Support training
•  Current Advanced Cardiac Life Support training
•  Written test
•  Ambulance driver certification (for EMT-P/Driver)

Full Certification:
•  6 months and 800 hours of duty
•  6 hours in-service training

Certification Renewal:
•  60 hours (12 hours/year) in-service training
•  Recertification test
•  Current certifications and training same as those required at

probation certification
Ambulance Dispatcher

No state certification requirements

System Status Controller

Probation Certification:
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•  Current Missouri certification of EMT-Paramedic
•  Current National Registry EMT-Paramedic certification
•  Advanced Cardiac Life Support – Provider
•  Successful completion of the KCMO EMS System Status

Controller course
•  2 year non-probationary, city certified EMT-Paramedic or

EMT-Paramedic/Driver
•  Written test

Full Certification:
•  3 months and 500 hours of duty
•  6 hours of in-service training

Certification Renewal:
•  60 hours (12 hours/year) in-service training
•  Recertification test
•  Current certifications and training same as those required at

       probation certification
First Responder

The state requires that AED users
receive training in defibrillator use
and cardiopulmonary resuscitation.

EMT-Basic/First Responder

Probationary certification:
•  Current Mo. EMT-Basic certification (including defibrillation

upgrade)
•  Basic cardiac life support certification
•  Written test
•  AED skills assessment examination

Full certification:
•  6 months and 800 hours of duty
•  6 hours of in-service training
•  2 quarterly “demonstrations of skill proficiency”

Certification Renewal:
•  100 hours continuing education (20 hours/year)
•  Recertification test
•  Current certifications and training same as those required at

probation certification
Sources:  Missouri Revised Statutes, Section 190.092; Codes of State Regulations, 19 CSR 30-40.342; and Health

Department’s Rules and Regulations for Ambulance Service.

Enforcement of first responders’ certification and renewal is weak.
While the Health Department has requirements for first responder
certification, enforcement to ensure that first responders remain certified
and meet continuing education requirements is weak.  The medical
director recently reviewed files of the first 99 fire fighters in the EMS
Division database and found that 71 of the 99 fire fighters had one or
more outdated certificates.  The Fire Department’s records showed that
most of these fire fighters had up-to-date certificates, but apparently
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paperwork had not been turned into the medical director.  The medical
director and Fire Department management have developed procedures to
ensure that paperwork is completed and properly received.  Unlike
ambulance personnel, the Health Department does not require listing of

in-service hours, but accepts state EMT-Basic certification as proof of
continuing education.  We were told that the Health Department does not
document instances of lapsed certifications or lack of continuing
education for Fire Department EMTs.

Medical direction and oversight provide accountability.  The EMS
system provides medical oversight and direction of ambulance crews.
The medical director and EPAB provide medical direction by developing
protocols for the ambulance service.  Base station physicians provide
instructions to ambulance crews in the field.  The Health Department
tests and certifies base station physicians.  Medical oversight is provided
by chart reviews, case reviews and medical audits.  The medical director
conducts case reviews and chart reviews.  EPAB conducts medical
audits.  Physicians have opportunity to provide input through EPAB or
meetings of the Emergency Physicians Foundation.

EPI has quality improvement process.  EPI has internal quality
management policies and reports quality improvement activities to the
medical director and EPAB.  EPI’s standard operating procedures (SOP)
contains quality management policies, including proactive quality

Medical Oversight

Chart Review:  A review of documents of cardiac arrest, intubation,
and chest pain cases, such as run tickets, dispatching data, intubation
datasheet, incident reports, or AED reports.  It is a process of protocol
compliance review by the EMS medical director.

Case Review:  A review of an individual case where the EMS medical
director discusses a problem identified during chart review with the
individual ambulance staff and makes recommendation for
improvement.

Medical Audit:  An official inquiry into the circumstances involving an
ambulance run or request for service.  Medical audits are performed by
EPAB on a diagnosis-specific basis to determine whether there are
areas for improvement.

Source:  Health Department.
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management activities (i.e., quality planning, quality control, and quality
improvement) and reactive measures (i.e., incident investigation).  EPI
submits a monthly quality improvement report to the medical director
and EPAB on endotracheal intubation and nasotracheal intubation
success rates, protocol compliance, and time studies.6  The report tracks
protocol compliance, time until patient contact, and how fast emergency
treatment was given.  EPAB and EPI managers use the report to identify
training needs and areas for potential improvement within the ambulance
service and individual ambulance staff who need additional training in
specific skills.

Oversight of first response is limited to AED use.  The Health
Department only reviews Fire Department performance in cases where
an automatic external defibrillator (AED) was used.  These comprise a
very small percentage of Fire Department responses.  The certification
and skills assessment processes are also focused on AED use.  No one in
the Health Department or Fire Department provides quality assurance
over the majority of first responses.

First Response Role Is Unclear

The role and accountability of first responder needs clarification.  City
code does not specify the first responder role and references to the
“ambulance service” in the code and in the Health Department’s rules
and regulations could allow ambiguous interpretation of the extent to
which first responders are subject to medical control and oversight.  The
city should clarify how the Fire Department fits into the EMS system
and how first responders should be held accountable.

First responder certification not specified in code.  City code does not
specify the first responder role.  The health director has the authority to
establish rules and standards to meet the intent of the article and is to
establish a first responder program, but the model is not detailed in the
code.  The code defines first responder as “any person, fire department
vehicle, volunteer unit or non-transporting ambulance unit capable of
providing the appropriate emergency care, as evidenced by current
certification in cardiopulmonary resuscitation, and such other evidence
of training as may be required for first-responder designation by the
director of health.”7  Although the definition implies certification
requirements, these are not specified as they are for ambulance

                                                     
6  Endotracheal and nasotracheal intubation are invasive airway management techniques in which a tube is inserted
into the trachea through the mouth or nose, respectively, to facilitate airflow (oxygen) into the lungs.
7 Sec. 34-362.
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personnel.

Health director oversight of Fire first responders implied, but not
explicit.  The code provides for the health director to oversee and
develop standards for prehospital emergency care, which seems to
include first response.  However, much of the language in the article
refers specifically to advanced life support and ambulance personnel,
which could allow for ambiguous interpretation of how much authority
the health director has over the Fire Department in provision of EMS.
The Health Department’s Rules and Regulations for Ambulance Service
also refer to “ambulance service” rather than the EMS system as a
whole.

In practice, the Health Department has been reluctant to exercise
authority.  The Health Department’s medical oversight of first response
has been limited to instances where an AED was used.  While the Rules
and Regulations for Ambulance Service state that EPAB develops
medical and dispatch protocols for both ambulance and first responder
organizations, the Fire Department’s medical protocols do not indicate
that they were developed by EPAB or approved by the health director.
The medical director’s position is partially funded through the Fire
Department.  Literature suggests that fire departments have been wary of
outside oversight.  System participants and stakeholders we talked to
raised the issue of the Fire Department’s cohesive culture and
questioned how willing it would be to accept oversight.

Fire Department managers have expressed frustration at not being
integrated into the system and agree that the health director should take a
stronger oversight role.  They have also raised questions about the Fire
Department’s role in assisting MAST in routine transports and the types
of calls to which the Fire Department should respond.

First responders should be part of an integrated system and should be
medically supervised by a single system medical director.  The medical
director should be independent of the organizations for which he has
oversight responsibility.  We recommend the city manager prepare an
ordinance for council consideration that would amend the code to clarify
and strengthen the health director’s role as lead responsible party for the
EMS system, including medical direction and oversight of first response.
We also recommend that the health director ask EPAB to review medical
protocols for first response and the types of incidents that require a first
responder and make recommendations for the health director’s approval.
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Fire fighters not prohibited from using paramedic skills, but
practical issues need consideration.  Representatives of the fire union
have said that it is illegal for fire fighters that are trained as paramedics
to practice their skills when they are on duty as fire fighters.  There is no
provision in the code prohibiting fire fighters from practicing paramedic
skills, however, there are operational issues to consider.  For trained
paramedics to use their skills when on duty as fire fighters, they would
need medical protocols and equipment.  There are currently no medical
protocols governing paramedic first responders and fire fighters do not
carry drugs or equipment necessary to implement advanced life support
skills.

The number of paramedics the system can support is also an issue.
Paramedics need to perform advanced life support skills to maintain an
adequate skill level.  Most EMS calls do not require advanced life
support skills.  Increasing the number of paramedics working in the
system could result in some paramedics not having enough opportunities
to practice their skills and to maintain skill level.

From a system perspective, it makes more sense to strengthen overall
first response capability and ensure that first response is fully integrated
into the system before expanding the first responder role.  According to
the Health Department, only one fire fighter currently holds city
paramedic certification.  Fire fighters may face barriers to meeting the
city’s certification requirements if they do not have an opportunity to
work in the field.

Fire fighters’ use of advanced life support skills should be integrated in
the whole EMS system.  Deciding whether and how to incorporate first
response paramedics into the system should be a medical decision made
in the context of resource allocation.  Such a decision should be made
when overall first response capability, medical direction and oversight,
and the qualification process have been strengthened.

Response Time Reporting Provides Accountability

Response time is the primary measure of system performance written in
the city code and in the operations contract.  Response times are publicly
reported.  We found that response time reporting is reliable, but not all
components of response time are measured.

Both MAST and the Fire Department report fractile response time to the
MAST Board and EPAB.  Fractile response time is the industry term
used to describe response times reported as a frequency distribution
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rather than an average.  The distribution of response times provides a
more accurate picture of reliability, because a lower average could be
achieved by under-serving areas of the city with fewer calls.

City code establishes response time standards.  For presumptively
life-threatening emergencies, the code establishes a response time goal
for ambulances of 90 percent under 9 minutes.  The code requires
MAST to contractually establish financial penalties for the operation
contractor’s failure to meet the established response times.  MAST may
not excuse the failure to meet response times, but the health director
may, if the operations contractor establishes “extraordinary
circumstances.”8

The code also establishes a response time goal of 4 minutes for first
responders.  However, the language is less restrictive stating, “For all
presumptively designated life-threatening emergencies through
notification of the fire or police department, best efforts will be made to
place a first-responder unit on the scene within four minutes.”9

                                                     
8 Sec. 34-368.

Ambulance Response Time Standards

Priority 1 (life-threatening emergency):  <= 8 minutes and 30 seconds on
not less than 90% of all response requests on a citywide basis,
measured monthly, and not less than 89% in each Response District,
measured for a three-month running calendar period.

Priority 2 (non life-threatening emergency):  <= 10 minutes and 59
seconds on not less than 90% of all response requests on a citywide
basis, measured monthly, and not less than 89% in each Response
District, measured for a three-month running calendar period.

Priority 4 (unscheduled routine transfer, not scheduled at least 8 hours
in advance of scheduled time):  <= 60 minutes and 0 seconds from the
receipt of the request, or the scheduled time, whichever is the later in
time, on not less than 90% of all response requests on a citywide basis,
measured monthly.

Priority 7 (scheduled routine transfer, scheduled at least 8 hours in
advance of scheduled time):  <= 15 minutes and 0 seconds from the
scheduled time on not less than 90% of all requests on a citywide basis,
measured monthly.

Source:  Contract for Paramedic Ambulance Services.
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The contractual standard is stringent.  MAST requires a more
stringent standard for response time than the city code.  MAST
designates four response time priorities with which the contractor must
comply.  Emergency calls are presumptively designated as priority 1 or 2
in accordance with protocols.  The response time standard for priority 1
calls is to respond within 8 minutes 30 seconds at least 90 percent of the
time.  For priority 2 calls, an ambulance is to respond within 10 minutes
59 seconds at least 90 percent of the time.
MAST’s standard is comparatively strict.  The 1998 market study
compared measurement criteria for response time and penalties among
public utility model systems.  MAST starts the clock sooner than most of
the agencies and, unlike most of the agencies, MAST does not cap per
minute penalties.  Several of the systems had a code 1 standard longer
than 8 minutes 30 seconds, or only imposed a citywide standard.10

                                                                                                                                                                          
9 Sec. 34-368 (a)
10  National Association of Public Utility Models, Market Study Conducted for Metropolitan Ambulance Services
Trust, January 1998, pp. 11-15.

Ambulance Late Run Response Time Penalties
Life-Threatening Emergency
  Each minute over response time standard $20/minute
Non-Life-Threatening Emergency
  Each minute over response time standard $15/minute
Scheduled Routine Transport
  Each minute >15 minutes after the scheduled time $10/minute
Unscheduled Routine Transport
  Each minute >60 minutes after the scheduled time   $8/minute

District Response Time Penalties
If response times for life-threatening emergencies do not meet 89
percent per ambulance response district over the most recent three
calendar months, per minute penalties are increased by the following
amounts:

85 to <89 percent compliance   $3/minute
80 to <85 percent compliance   $5/minute
75 to <80 percent compliance   $7/minute
<75 percent compliance $10/minute

Citywide Response Time Penalties
If citywide response time compliance is below 89 percent for any
month, the following monthly penalties apply in addition to the
penalties assessed per run:

88 to <89 percent compliance      $10,000
87 to <88 percent compliance      $20,000
86 to <87 percent compliance      $30,000
85 to <86 percent compliance      $40,000
<85 percent compliance      $50,000

Source:  Contract for Paramedic Ambulance Services.
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The contractor is penalized for each minute late on a call and for not
meeting the monthly response time standard.  The contract imposes
penalties for not meeting the standard citywide and for not meeting the
standard within response districts.  The current contract establishes four
response districts.  (See Exhibit 14 in Appendix A.)  Previous contracts
used councilmanic districts to measure compliance.  The city code
currently requires MAST to report response times by councilmanic
district.11

The Health Department and MAST audit response times each month by
listening to 35 randomly selected code 1 and code 2 calls.  They began
conducting the audits after it was discovered that an EPI employee had
falsified response time data.  The Fire Department’s response times are
not routinely checked.

Response times reports are basically reliable.  MAST and Fire
Department dispatch records are reliable for measuring response times.
We tested the reliability of response time measurement by listening to
tapes of randomly selected ambulance and fire dispatches to test the
accuracy of dispatch records and reviewing the computer programs used
to generate MAST’s and the Fire Department’s reports.

We randomly selected 200 emergency (code 1 and code 2) ambulance
responses occurring between June 1 and August 31, 1999.  We listened
to tapes of these calls and 112 corresponding fire dispatches.  For
MAST, we recorded the time the address was confirmed and the time the
ambulance notified the dispatcher that they had arrived at the scene.  For
Fire, we recorded the times units were dispatched and the times they
notified the dispatcher that they were on the scene.  We calculated
response time based on what we heard on tape and compared our
calculations to response times computed from the dispatch records.

                                                     
11   Sec. 34-366(h).
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On average, MAST’s response times that we calculated based on
listening to tapes was 16 seconds greater than those calculated based on
CAD.  We identified one code 2 call in which the response was greater
than the standard but was not identified as such by the CAD.  We were
unable to listen to one incident in our sample because it was not taped.
MAST uses a Microsoft Access interface to generate response time
reports.  We reviewed the queries and found that calculations are
consistent with the contract requirements.

On average, the Fire Department’s response times that we calculated
based on listening to tapes was 8 seconds less than those calculated
based on CAD.  We identified one call in which the response was greater
than the standard but was not identified as such by the CAD.  We were
unable to listen to two incidents in our sample because the Fire
Department was unable to locate the tape.

Fire program over-counts long response times.  The Fire Department
reported a smaller percentage of incidents that reached their response
time goal than they actually achieved.  We reviewed the programs used
to generate the Fire Department’s monthly response time reports.  We
noted a problem that over counts responses greater than 11 minutes.  We
also found about 500 EMS calls missing from the Fire Department’s
May report, which probably resulted from an error in specifying the time
range when running the report.  In each case, the problem resulted in the
Fire Department over-counting the proportion of calls not meeting their
response time goal.

Ambulance response times have improved, but are below standard.
Ambulance response time compliance has improved significantly over
the seven months we reviewed, increasing from 79 percent in February

Response Time Definitions

MAST measures response times from the moment of receipt of the 911
data transmission (i.e., location and callback number), or in the case of
a 7-digit access, the receipt of location, callback number and chief
complaint, to the time an ambulance reports arrival at the scene.

The Fire Department measures response times from the time a unit is
dispatched to the time the first unit reports arrival on the scene.

Sources:  Contract for Paramedic Ambulance Services and Fire Department.
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1999 to 87 percent in July and August 1999.12  District compliance was
short of 90 percent in three of four ambulance response districts in July
and August 1999.  The lowest compliance was in ambulance districts 1
(north) and 4 (south).  The contractor achieved citywide compliance for
code 2 calls in each of the seven months.  (See Appendix A.)

The Fire Department’s response times are also below standard.  The
Fire Department achieved its response time goal of four minutes after
dispatch about two-thirds of the time.  The percentage decreased over
the seven months from 69 percent in February to 66 percent in August.
Response times also varied geographically; about 40 to 50 percent of
calls in battalion districts 105 (east) and 108 (north) had responses
greater than 4 minutes.  (See Appendix A.)

Variable staffing matches workload.  Based on our analysis, the
pattern of ambulance deployment matches the pattern of call volume.
MAST operates under system status management, which varies staffing
and post locations based on predicted demand.  In theory, system status
management ensures that enough units are in service to meet demand
and reduces unit hours when demand is low.  Call volume was highest
between 2:00 PM and 7:00 PM.  MAST deployed most ambulances from
1:00 PM to 9:00 PM.  (See Exhibits 5 and 6.)

Exhibit 5.  Calls Received by Hour of Day     Exhibit 6.  Ambulance Deployment

Source:  MAST CAD data (2/1/99–8/31/99).     Source:  MAST CAD data (2/1/99–8/31/99).

                                                     
12   MAST reported 90 percent compliance in July and 89 percent compliance in August, based on contractually
approved adjustments.  We considered upgrade and downgrade adjustments in calculating ambulance response
times, but did not consider other contractually-approved adjustments such as overload, multiple ambulance
responses, or adjustments made based on tape audits.
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Although MAST and the Fire Department use different staffing and
deployment strategies, the pattern of exceptions by hour of day was
similar.13  The Fire Department deploys a fixed number of companies
based from fire stations, while MAST operates under system status
management.  Exceptions for both agencies peaked from 12:00 PM to
8:00 PM, when there were more calls for service.  (See Exhibit 7.)  The
pattern suggests that external factors, such as traffic, may be driving
exceptions.

When compared to call volume, the Fire Department’s exceptions show
more variation.  Fire Department exceptions ranged from about 45
percent in the hour between 6:00-7:00 AM to less than 25 percent in the
hour between 6:00-7: 00 PM.  The rates are highest from 12:00 AM to
7:00 AM, when call volume is lowest.  (See Exhibit 8.)

Exhibit 7.  Number of Exceptions by Hour of Day  Exhibit 8.  Rate of Exceptions by Hour of Day

 Sources:  MAST and Fire CAD data (2/1/99-8/31/99). Sources:  MAST and Fire CAD data (2/1/99-8/31/99).

The Fire Department arrived first about half of the time.  Both
MAST and Fire responded to 92 of the incidents for which we reviewed
tapes.  Of these 92, the Fire Department arrived first 52 percent of the
time.  A first response was not required on 95 of the calls we sampled.

MAST owns an adequate number of ambulances.  According to an
industry expert, there should be 133 percent of peak time number of
ambulances deployed in order to have enough ambulances to allow for
backup and maintenance.14  MAST has 45 ambulances dedicated to

                                                     
13 Exceptions are Fire EMS calls with a response time over 4 minutes, MAST code 1 calls with a response time over
8 minutes and 30 seconds, and Code 2 calls with a response time over 10 minutes and 59 seconds.

14 Telephone interview with Jerry Overton, president of the National Association of Public Utility Models
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Kansas City, Missouri, operations (excluding one public education unit).
Based on our analysis, the number of ambulances deployed during peak
hours is 32.  The ratio is about 140 percent.

Improvements in First Response Would Strengthen System

Besides clarifying the role and accountability of first responders, we
identified additional improvements to first response that would
strengthen the EMS system.  Changes in dispatching and shift
scheduling could speed first response and ensure that first responders
have necessary skills to deal with medical incidents.

Dispatch of first response has been controversial.  The Fire
Department is concerned about a perceived delay in dispatching first
responders.  Managers, fire fighters and fire dispatchers each told us that
as the first responders they should not be the last notified.  Questions
about dispatching have generated numerous complaints, including
allegations that MAST is deliberately withholding information.  Fire
dispatchers have complained about MAST’s practice of paging
ambulance crews prior to dispatch.  Some members of the Fire
Department have suggested that Fire should respond to more types of
calls to reduce the amount of time it takes to determine that a first
response is needed.

MAST link automatically transmits calls to Fire.  We found no
evidence that MAST deliberately delays notifying the Fire Department
of emergency medical incidents.  The Fire Department is the last agency
notified, but they are notified automatically as soon as the MAST CAD
determines that the incident is code 1 or one of the code 2 calls to which
Fire responds.  Once the system determines a first response is required,
information is electronically transmitted from the MAST dispatch center
to a terminal in the fire dispatch center.  This interface is called the
MAST link.  We confirmed that the MAST link coding matches the
memo describing which calls require a first response.

Fire dispatch slows first response.  We calculated the median time to
dispatch a fire unit as 1 minute and 48 seconds after MAST received the
call.  The largest portion of this time, however, was in fire dispatch.  The
median time for fire dispatchers to dispatch a call was 1 minute and 2
seconds once they were notified.  The clocks of the MAST and Fire
CAD systems are not synchronized.  To calculate fire dispatch time, we

                                                                                                                                                                          
(NAPUM), July 9, 1999.  Jerry Overton served as MAST’s executive director from 1988 to 1991.
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listened to the Fire Department channel on the MAST tapes and
recorded the time of fire dispatch for a random sample of 103 incidents
occurring between June 1 and August 31, 1999.

Improved technology and reporting could speed dispatch.
Technological improvements and routinely measuring and reporting fire
dispatch time could speed dispatch of first responders.  The current
system requires fire dispatchers to manually enter information received
over the MAST link into the fire CAD.  An interface that transmitted
data directly into the fire CAD could reduce the amount of time
necessary to dispatch a fire company.  Also, the Fire Department does
not measure dispatch time as part of its response time.  Routinely
measuring and reporting dispatch time could also speed fire dispatch.

Technological improvements should speed dispatch of first response, but
additional work will be needed to combat the distrust centered around
dispatch.  The agencies need to collaborate rather than compete.

Shift assignments are based on seniority.  Because not all fire fighters
are required to be certified EMTs, assigning company members by
seniority results in varying levels of qualifications among fire
companies.  Fire fighters hired since 1991 are required to be state and
city certified as EMTs.  However, the city’s memorandum of
understanding (MOU) with the fire fighter’s union provides for
seniority-based assignments.  According to the MOU, the permanent
member with the most seniority bidding on any vacancy shall be
transferred to that vacancy.  Vacancies are posted six times per year.
Members are ineligible to bid for another assignment for one year after
their transfer.  A proposal was discussed but not adopted in the 1991
MOU negotiations that would have required assignment of at least two
licensed EMTs per shift to designated companies.

Not all fire companies have EMTs assigned.  Six of the department’s
34 fire stations have at least one shift without an EMT, although about
55 percent of the fire fighting force are now state and city certified as
EMTs.  Station 1 (Richards Gebaur) has two shifts without an EMT.
The other stations without at least one EMT on each shift are located
north and east:  9205 NW 112th St., 7511 NW Barry Rd; 8100 N Oak
Trafficway; 7504 E 67th; and 12900 E 350 Highway.

The number of Fire Department EMTs increased, but the outlying areas
of the city do not have enough EMTs assigned.  We reported in 1993
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that about 26 percent of the fire fighting force were EMTs15.  At the time
only 20 companies had at least one EMT assigned per shift and
companies that responded to more medical calls had relatively fewer
EMTs.  We recommended targeting EMT training to companies that
most frequently responded to EMS calls and negotiating changes in the
MOU provisions to make it easier to assign people with special skills
where they were most needed.  These recommendations were not
implemented, but the distribution of EMTs has improved by default as
the number of EMTs on the fire fighting force increased.  While the
busiest companies now have an EMT assigned, the outlying areas of the
city are underserved.

The current deployment of AEDs could increase time to defibrillation in
outlying areas of the city.  Health Department regulations currently
require first responders to be certified as EMTs in order to use an AED.
Therefore the assignment of EMTs affects the distribution of AEDs.
The Fire Department has 40 AEDs, with one in reserve.  While the
department has enough AEDs and certified staff to deploy an AED on at
least one unit per station, current shift assignments do not provide for
this deployment.  Studies have shown that early defibrillation is a key to
surviving a cardiac arrest.

The city’s requirements for AED certification are more stringent than the
state.  State law changed in 1998 to allow non-EMTs to use
defibrillators.  EPAB voted unanimously October 13, 1999, to retain the
tougher standard.  However, the decision was not based on medical
criteria.  EPAB cited the need for personnel acting as first responders to
have EMT skills as the primary reason for their decision.  A point paper
regarding the decision states, “There are only relatively few calls that
result in the use of an AED, but many where EMT skills can be used.”16

The paper also notes that deployment could be achieved now and EPAB
is reluctant to recommend changes while this audit of the EMS system
and the special EMS committee review are underway.  The American
Heart Association has supported expanded access to AEDs.

We recommend the fire chief ensure that EMTs are deployed on all fire
companies to ensure that all areas of the city are adequately served.  We
also recommend that the health director ask EPAB to review current
restrictions on use of AEDs based on medical criteria and consider
allowing non-EMTs to use them.

                                                     
15 Office of the City Auditor, City of Kansas City, Missouri, Performance Audit Fire Fighting Force:  Resource
Allocation, April, 1993, pp. 42-43.

16 Point paper from October 13, 1999, EPAB meeting.
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Overall System Evaluation and Coordination Would Strengthen
System

We identified improvements in overall system evaluation and
coordination that would strengthen the EMS system.  Evaluation
methods currently focus on individuals or agencies rather than the
system as a whole.  Additional system-wide evaluation, communication,
and coordination would strengthen the system.

Not all components of response time are measured.  The information
systems are not set up to facilitate analysis of system performance.  It is
time-consuming and difficult to piece together an entire EMS event from
the point it enters the EMS system.  Information about a call may be
recorded in four different systems: the 911 telephone system, the Police
Department’s CAD, the Fire Department’s CAD, and MAST’s CAD.
There is no identifying number common to all systems and the clocks of
the four systems are not synchronized.

Response time is the primary measure of system performance, but not all
components of response times are measured and reported.  We used our
sample data to calculate system-wide response time and compare
response time components.  Total response time from the caller’s
perspective includes 911 and dispatch time.

Exhibit 9.  Median Response Time Components17

                                                     
17 The total response time is not necessarily equal to the sum of the components.  The number of calls used to
calculate statistics for each component varied, depending on the call.  MAST response time includes both Code 1
and Code 2 calls.
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Sources:  MAST dispatch tapes, Fire dispatch tapes and 911 records.

Based on our sample, the median amount of time between when a caller
dialed 911 and MAST received the call was 23 seconds.  (See Exhibit 9.)
It took MAST an additional 10 seconds to confirm the address where an
ambulance was needed (indicated by Q in the exhibit).  The median time
for MAST to transfer information to the Fire Department when a first
response was needed was 35 seconds after they received the call.  The
information is transmitted automatically once the priority is established,
while MAST is still talking to the caller.  The median time for the Fire
Department to dispatch a unit once they received the information was 1
minute 2 seconds.  The bars labeled fire response time and MAST
response time show the median response times as they are measured
based on the agencies’ definitions.

We were only able to match 91 of our sample of 200 calls to 911
records.  These were calls that were transferred directly to MAST.  We
were unable to match calls in which the Police Department called MAST
directly, or some calls that originated from cellular phones.  While the
calls that we matched took about 23 seconds to process, it is likely that
the calls we could not match took longer because data were not
transferred automatically.  Depending on the type of call and how many
agencies needed to respond, information could have been manually
entered into three separate computer aided dispatch (CAD) systems.

Improved technology could link currently separate public safety systems,
allowing efficient data transfer and quicker dispatching; and capture
information that is currently not recorded.  When 911 call takers believe
a police response is also necessary, they enter information into the

1:00 2:00 3:00 4:00 5:00 6:00 7:00

Q
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Fire Response Time 
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Xfer time
00:35

90% - 1:31

90% - 09:53



Findings and Recommendations

37

Police CAD system to initiate a police response and then call MAST
directly.  MAST dispatchers then enter the information into their own
CAD.  If a first response is required, information is electronically
transmitted to a terminal at the Fire Department and then manually
entered into the Fire CAD.  Sometimes information about one call is
manually entered into three different CAD systems.

Coordination needed.  System coordination and collaboration is one of
the key functions of an EMS system.  A lead agency should coordinate
system activities, including integration of fire, law enforcement, and
EMS response.  Many of the stakeholders we talked to expressed
concern about lack of communication among agencies.  The Ad Hoc
EMS committee seems to provide a forum for inter-agency
communication and coordination.  However, it has not met regularly.
Meetings were cancelled seven times over eleven months (July 1998 to
June 1999), due to lack of an agenda.  This was a period of considerable
stress to the system, including discovery that a former EPI employee had
falsified response time data and publicity regarding Fire Fighter Local
42’s efforts to commence a study on the feasibility of a fire-based
system.

The health director should take a stronger role in coordination and
collaboration of agencies, including regular meetings of public safety
agencies.  In addition, the health director should report system wide
response times.  The city should invest in technological improvements to
link the Police, MAST and Fire dispatch systems and synchronize their
clocks to speed emergency medical dispatch and provide for better
tracking of system performance.

____________________________________________________________________________________
EMS System Is Designed to Be Accessible; but Delays Increasing

The EMS system is designed to be accessible.  It provides for access
through a single, universally recognized emergency number.  The system
is designed to provide access regardless of economic status or special
need.  The 911 system is sometimes a bottleneck, however.  Police
Department reports show that about 77 percent of calls are picked up
within 12 seconds, but the average delay in answering calls is increasing.
In February 1999, 82 percent of calls were picked up within 12 seconds,
the percentage decreased to 65 percent in August.  When all call takers
on duty are on a line, additional callers hear a recording telling them to
stay on the line or if they have a medical emergency to call MAST
directly.  The recording has generated complaints about the system.
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Public education efforts are currently targeted toward children.  The
health director and executive director of MAST think adult public
education is a weakness.  Coordinating public education provided by the
different agencies would provide for better targeting of efforts to at-risk
populations.

Public access to the EMS system is through enhanced 911.  The
enhanced 911 system provides call takers with the phone number and
billing address associated with the number from which the call
originates.  This feature allows timely responses to callers who are
unable to communicate their needs and eliminates some data entry.  The
system is accessible to callers with special needs.  911 call takers and
MAST and Fire dispatchers have access to language lines, which can
provide translation services for non-English speaking callers.  Callers
with hearing impairment can access 911 through TDD functions.

The system provides geographic equity.  The city code and operations
contract provide for geographic equity.  The ambulance contractor is
penalized for not meeting response time standards in different areas of
the city.  The contractor has an incentive not to underserve less populous
areas of the city.  However, not every fire station has EMTs assigned to
each shift, which results in the outlying areas of the city being
underserved.

The system provides financial access.  The city code and operations
contract also provide for financial access.  The operations contractor is
required to respond to all calls for service and is not involved with
billing.  Thus the contractor has no incentive to underserve less affluent
areas of the city.  In addition, MAST has a program to cover costs of
persons with no assets.

Time to answer 911 calls is increasing.  While the system is designed
to be accessible, 911 call taking is sometimes a bottleneck.  The Police
Department’s 911 system reports show the average time to answer 911
calls has doubled over the past several months, from 9 seconds in
February 1999, to 19 seconds in August 1999.  The percentage of calls
answered within 12 seconds decreased steadily over the seven months
we reviewed, from 82 percent in February to 65 percent in August.  The
Police Department attributes this increased delay to turnover and
difficulty in filling vacant call taker positions.  The report shows that
callers abandoned 14 percent of 911 calls between February and August
1999.  Call takers are expected to call back the abandoned calls when
they are not on a line.  Thus more abandoned calls contribute to tying up
the phone lines.
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When all call takers are on a line, callers hear a recording telling them to
stay on the line or call MAST or Fire directly at their respective seven-
digit numbers.  People experiencing a medical emergency may not have
a pencil handy and may have difficulty remembering a seven-digit
number to dial.  The Police Department does not track how often callers
get the recording – but call takers are aware of the queue and length of
time that the earliest call has been in queue.  According to a
communications unit supervisor, current technology does not allow
giving callers the option of connecting directly because Fire and MAST
are separate numbers.  They are not “extensions” of 911.

911 workload has increased over the past few years with increased use
of cellular phones.  Call takers often get more than one call for incidents
such as car accidents.  Cellular phones do not allow for the automatic
location and telephone number of the caller, requiring call takers to
manually enter information into the dispatch system.  A recent state
ballot initiative would have funded 911 improvements by assessing a
charge on cellular phones.  This initiative was defeated.

The chief of police should take steps to reduce turnover among call
takers and increase the proportion of filled positions.  The city should
support future efforts to improve the 911 system.

Coordination Could Improve Public Education

Public education is considered the first phase in an EMS response.  The
public must have some idea what EMS is, what it is for, how to access it,
and what to do before it arrives.  Both MAST and the Fire Department
offer public education programs primarily targeted toward children.
MAST’s primary targets are kindergarten and elementary school kids.
MAST’s programs “Caring for Kids” and “MASTMAN’s 9-1-1
Awareness Coloring Contest” are intended to teach children about 911
and what to do in an emergency.  The Caring for Kids program earned a
national award from the American Ambulance Association in 1996.  The
Fire Department’s primary targets are high school students.  The
department teaches CPR and first aid in the health classes for freshmen
at several school districts.  MAST and the Fire Department also provide
presentations or demonstrations to groups on request, such as
neighborhood groups, social gatherings, and some conferences.
According to the medical director, the Health Department does not
provide any programs for EMS public education.

Systematic coordination of EMS public education among agencies
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would provide for better targeting of at-risk groups.  The health director
and executive director of MAST have identified adult public education
as a weakness.  The system does not target education efforts to at-risk
adults.

____________________________________________________________________________________
EMS System Is Designed to Be Financially Stable

Most of the EMS system’s funding is through stable and viable sources –
city taxes, and public and private insurance.  The system is designed to
provide, on balance, a specific level of service with incentives to control
costs.  About 87 percent of MAST’s revenue is from patient billing.
Proposed changes in Health Care Financing Administration
reimbursement will have some effect on system revenues.

Economies of scale and flexible production allow for greater efficiency.
MAST has exclusive responsibility to provide emergency and non-
emergency ambulance service.  A consultant has identified special
events coverage as another service that is not currently included in the
ordinances.  Allowing MAST exclusive responsibility to provide
paramedic service for special events could improve the overall cost-
effectiveness of the system.

Performance contracts control costs.  Ambulance service is provided
through a performance-based contract that includes response time goals
and penalties for failure to meet those goals.  Performance contracts are
a method to improve service, control costs, and increase accountability.
The contractor has incentives to operate efficiently to meet the
performance goals.  For example, the contractor is able to match
ambulance deployment and staffing to workload patterns as a way to
reduce costs.

Competition provides incentive to control costs.  The code allows for
ambulance service to be provided through competitive bid or a
negotiated process following a study of market conditions.  This allows
for some flexibility to take advantage of a market should there be a
likelihood of competition or to negotiate if that appears to be the best
approach.  Negotiating the contract avoids the costs of going out for bid,
while the market study provides competitive pressure.  The city obtains

the benefits of competition while owning the equipment, and can
therefore minimize the impact of service disruption.

Public funding is stable.  First response is provided as a regular city
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service of the Fire Department.  The Police Department provides 911
call taking and the Health Department provides medical direction and
oversight.  The normal city budget and oversight processes help control
the costs of these services.

Total system cost includes public health and safety.  It is difficult to
assess how much the EMS system costs, because cost information is
incomplete, and for the Police and Fire departments, EMS is only a
portion of what they do.  The marginal costs of the Fire and Police
department services may be low to the extent that existing infrastructure
and personnel can be used to provide EMS services.  However,
additional training, wear and tear on equipment, and opportunity costs
should be considered.

Public safety costs most directly related to EMS are about $56 million
this fiscal year.  This includes the budgets for the Health Department’s
EMS Division; the Fire Department’s EMS, Fire Fighting Force and
Communications divisions; and the Police Department’s
Communications Unit.18  MAST has budgeted about $25 million this
year for ambulance service in Missouri.  About 87 percent of MAST’s
revenue is from patient billing.  While the direct city subsidy for the
ambulance service is about $3.75 per capita, the public cost of the EMS
system is much higher.  The Health Care Financing Administration has
proposed changes in Medicare reimbursement for ambulance services,
which would reduce revenue, but the full impact on revenue is unknown.

The system is designed to take advantage of economies of scale and
flexible production to decrease overall costs.  Costs are reduced if
economies of scale can be realized because fixed costs can be spread
over a greater population.  Fixed costs include the cost of equipment and
facilities.  Because MAST has exclusive market rights under the city
code to provide emergency and non-emergency medical transport
services, it serves a greater population and can keep costs lower.  With
flexible production, every unit is staffed and equipped at the ALS level –
a fully-equipped paramedic responds to every call for service.
Equipping

every unit to be capable of handling all types of calls allows for greater
flexibility in handling peak demands, while allowing surplus capacity to
be used in non-emergency situations.

                                                     
18 The Police Department budget only includes personnel salaries and does not include the costs of benefits such as
health insurance or pensions, or equipment costs.  The Fire Department budget does not include depreciation.  The
$56 million also includes a $1.7 million city subsidy and $440,00 funding for dedicated ambulance service at KCI
Airport.
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Geographic coverage is expensive.  Most of the cost of EMS is
maintaining the ability to respond.  Kansas City’s relatively low
population density and stringent response time standards increase the
cost of EMS.

The Polaris Group, retained by the Health Department to aid the city’s
EMS committee, identified special events coverage as another
opportunity to increase economies of scale.  The code does not currently
provide MAST an exclusive market to provide paramedic service at
special events.  Amending the code to allow MAST exclusive
responsibility to provide such service would improve the cost-
effectiveness of the EMS system.

Market study should be redone.  The last market study, conducted in
January 1998, found that EPI provided good value, but the study was
done when response time data had been falsified.  The study calculated a
total cost per unit hour of $92.67 and unit hour utilization of 0.34 (both
of which were a little lower than the mean and median of the other
agencies included in the study).19  MAST has added three ambulances
and EPI has increased the number of shifts to try to meet response time
goals.  The market study should be redone to determine whether the
contractor has provided good value and remains competitive.  After
completing the study, the MAST Board should determine whether the
system should be competitively bid.

Except for the market study, the MAST Board does not routinely track
efficiency measures such as the cost per transport, cost per unit hour and
unit hour utilization.  These are the industry’s primary measures of
economic efficiency.  The MAST Board should routinely track measures
of economic efficiency because it is in MAST’s interest to have a viable
contractor.  The MAST Board should take an active role in monitoring
the continued financial viability of the contractor to ensure it can remain
in operation over the term of the contract.

According to MAST’s executive director, the National Association of
Public Utility Models (NAPUM) is planning to conduct an annual study
to collect benchmark data from members.  He said that MAST will
participate in the studies and thus will monitor efficiency measures.  The
MAST Board currently tracks and reports collection rates, composition
of payors, cash flow and investment activity.  The Board has recently

                                                     
19 Unit hour utilization measures the amount of time devoted to revenue-producing activity.  It is calculated by the
sum of hours a staffed, equipped ambulance is on duty divided by the number of transports.
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established a financial subcommittee to more closely monitor financial
position.

____________________________________________________________________________________
Recommendations

1. The city manager should draft an ordinance for Council
consideration that would clarify and strengthen the role of the health
director as lead responsible party for the EMS system, including
medical direction and oversight of first response.

2. The city manager should include in the draft ordinance a provision
to allow the Health Department to require recertification up to every
five years, rather than every two years.

3. The city manager should include in the draft ordinance a provision
to recognize the proper reporting of response time by districts
established by MAST, rather than reporting of response times by
council districts.

4. The city attorney should investigate the feasibility of allowing
MAST exclusive responsibility to provide paramedic service for
special events.

5. The city manager should work with the Police Department, the Fire
Department, and MAST to develop a plan to link the CAD systems
and synchronize system clocks to facilitate system wide performance
reporting.

6. The health director should publicly report system wide response
time.

7. The health director, based on the recommendations of EPAB, should
reconsider whether non-EMTs should be allowed to be certified to
use AEDs.

8. The health director should review and approve medical protocols for
first response, including the types of calls that require a first
response.

9. The health director should coordinate regular meetings with the
agencies involved with EMS, including Police and Fire.
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10. The fire chief should ensure that at least one EMT is deployed on
each company on each shift.

11. The health director should coordinate public education activities to
better target at-risk groups.

12. The MAST executive director should recommend that the MAST
Board conduct another market study to determine whether the
contractor provides a good value and whether the ambulance service
should be put out for bid.

13. The MAST executive director should develop procedures for the
MAST Board to take an active role in monitoring the continued
financial viability of the contractor to ensure it can remain in
operation over the term of the contract.

14. The police chief should take steps to reduce turnover among 911 call
takers and increase the proportion of filled positions.
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Appendix A

____________________________________________________________________________________
Response Time Compliance Frequency Distributions
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Exhibit 10.  Ambulance Response Time Compliance Code 120

Response
Time

February March April May June July August

0:00:30 0% 0% 0% 0% 0% 0% 0%
0:01:00 0% 0% 0% 1% 1% 1% 1%
0:01:30 1% 1% 1% 2% 1% 2% 2%
0:02:00 2% 2% 2% 3% 3% 4% 3%
0:02:30 3% 4% 5% 6% 6% 7% 5%
0:03:00 6% 7% 9% 11% 10% 11% 11%
0:03:30 11% 11% 15% 17% 16% 18% 17%
0:04:00 18% 17% 21% 24% 24% 26% 25%
0:04:30 24% 25% 29% 33% 33% 35% 33%
0:05:00 32% 32% 38% 42% 41% 43% 44%
0:05:30 39% 41% 46% 51% 49% 51% 52%
0:06:00 48% 48% 54% 61% 57% 60% 60%
0:06:30 56% 55% 61% 67% 63% 67% 68%
0:07:00 63% 61% 69% 74% 71% 74% 74%
0:07:30 68% 67% 74% 80% 76% 79% 79%
0:08:00 74% 73% 79% 83% 81% 84% 84%
0:08:30 79% 78% 84% 86% 85% 87% 87%
0:09:00 83% 82% 87% 89% 88% 90% 90%
0:09:30 86% 85% 90% 92% 91% 93% 92%
0:10:00 89% 88% 92% 94% 92% 94% 94%
0:10:30 92% 91% 94% 95% 94% 95% 95%
0:11:00 93% 93% 95% 96% 95% 97% 96%
0:11:30 95% 94% 96% 97% 96% 97% 97%
0:12:00 96% 95% 97% 97% 97% 98% 97%
0:12:30 96% 96% 98% 98% 97% 98% 98%
0:13:00 97% 97% 98% 98% 98% 98% 98%
0:13:30 98% 97% 98% 98% 98% 99% 98%
0:14:00 98% 98% 99% 99% 99% 99% 99%
0:14:30 98% 98% 99% 99% 99% 99% 99%
0:15:00 98% 99% 99% 99% 99% 99% 99%

Source:  MAST CAD data (2/1/99 – 8/31/99).

                                                     
20 Code 1 calls are life-threatening emergencies.  MAST’s Contract for Paramedic Ambulance Service sets the
response time standard of at least 90 percent of responses within 8 minutes 30 seconds for code 1 calls.
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Exhibit 11.  MAST Code 1 Exceptions

Source:  City Planning and Development.
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Exhibit 12.  Ambulance Response Time Compliance Code 221

Response
Time

February March April May June July August

0:00:30 1% 1% 1% 1% 1% 1% 1%
0:01:00 2% 2% 2% 2% 2% 2% 3%
0:01:30 2% 3% 3% 3% 3% 4% 4%
0:02:00 4% 4% 4% 5% 5% 6% 6%
0:02:30 6% 7% 7% 9% 9% 10% 9%
0:03:00 9% 10% 12% 14% 13% 15% 14%
0:03:30 14% 14% 18% 20% 19% 21% 21%
0:04:00 19% 19% 25% 27% 26% 28% 28%
0:04:30 26% 26% 32% 34% 34% 36% 35%
0:05:00 32% 33% 41% 43% 42% 44% 42%
0:05:30 40% 40% 48% 49% 50% 51% 50%
0:06:00 46% 46% 55% 57% 57% 58% 58%
0:06:30 52% 53% 62% 63% 63% 66% 65%
0:07:00 59% 59% 68% 69% 70% 72% 71%
0:07:30 65% 65% 73% 74% 75% 77% 77%
0:08:00 70% 71% 77% 78% 80% 81% 82%
0:08:30 75% 76% 81% 82% 83% 85% 86%
0:09:00 79% 80% 85% 86% 87% 88% 88%
0:09:30 83% 83% 88% 89% 89% 90% 90%
0:10:00 86% 86% 90% 90% 91% 92% 92%
0:10:30 89% 89% 91% 92% 92% 93% 94%
0:10:59 91% 90% 93% 94% 94% 95% 95%
0:11:00 91% 90% 93% 94% 94% 95% 95%
0:11:30 92% 92% 94% 96% 95% 96% 96%
0:12:00 93% 94% 95% 96% 96% 96% 96%
0:12:30 94% 95% 96% 97% 97% 97% 97%
0:13:00 95% 96% 97% 98% 97% 97% 98%
0:13:30 96% 97% 97% 98% 98% 98% 98%
0:14:00 97% 97% 98% 99% 98% 98% 98%
0:14:30 97% 98% 98% 99% 98% 98% 99%
0:15:00 98% 98% 98% 99% 98% 99% 99%
0:15:30 98% 99% 99% 99% 99% 99% 99%
0:16:00 99% 99% 99% 99% 99% 99% 99%
0:16:30 99% 99% 99% 99% 99% 99% 99%
0:17:00 99% 99% 99% 99% 99% 99% 100%
0:17:30 99% 99% 99% 99% 99% 99% 100%
0:18:00 99% 99% 100% 99% 99% 99% 100%
0:18:30 99% 99% 100% 100% 99% 99% 100%
0:19:00 99% 99% 100% 100% 99% 99% 100%
0:19:30 99% 100% 100% 100% 99% 100% 100%

Source:  MAST CAD data (2/1/99 – 8/31/99).

                                                     
21 Code 2 calls are non-life-threatening emergencies.  MAST’s Contract for Paramedic Ambulance Service sets the
response time standard of at least 90 percent of responses within 10 minutes 59 seconds for code 2 calls.
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Exhibit 13.  MAST Code 2 Exceptions

Source:  City Planning and Development.
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Exhibit 14.  Response Time Compliance by Ambulance District

Source:  MAST CAD data (7/1/99 – 8/31/99).
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Exhibit 15.  Fire EMS Response Time Compliance22

Response
Time

February March April May June July August

0:00:30 3% 2% 3% 3% 3% 2% 3%
0:01:00 4% 3% 4% 4% 4% 3% 4%
0:01:30 7% 6% 7% 7% 7% 7% 8%
0:02:00 14% 15% 15% 15% 15% 15% 15%
0:02:30 27% 29% 28% 27% 27% 27% 27%
0:03:00 43% 43% 42% 42% 42% 42% 41%
0:03:30 57% 58% 56% 57% 56% 56% 54%
0:04:00 69% 69% 69% 68% 68% 67% 66%
0:04:30 79% 77% 77% 76% 76% 75% 74%
0:05:00 85% 82% 82% 82% 81% 81% 80%
0:05:30 89% 87% 86% 85% 85% 85% 85%
0:06:00 91% 90% 90% 89% 89% 88% 89%
0:06:30 93% 92% 92% 91% 91% 91% 92%
0:07:00 94% 94% 94% 93% 93% 93% 93%
0:07:30 96% 94% 95% 94% 95% 94% 94%
0:08:00 97% 96% 96% 96% 96% 95% 95%
0:08:30 98% 97% 96% 96% 97% 96% 96%
0:09:00 98% 97% 97% 97% 98% 97% 97%
0:09:30 98% 98% 98% 98% 98% 97% 97%
0:10:00 99% 98% 98% 98% 99% 98% 97%
0:10:30 99% 98% 98% 98% 99% 98% 98%
0:11:00 99% 99% 99% 99% 99% 98% 98%
0:11:30 99% 99% 99% 99% 99% 99% 98%
0:12:00 99% 99% 99% 99% 99% 99% 98%
0:12:30 99% 99% 99% 99% 99% 99% 99%
0:13:00 100% 99% 99% 99% 99% 99% 99%
0:13:30 100% 99% 99% 99% 99% 99% 99%
0:14:00 100% 99% 99% 99% 100% 99% 99%
0:14:30 100% 99% 99% 100% 100% 99% 99%
0:15:00 100% 100% 99% 100% 100% 99% 99%
Source:  Fire CAD data (2/1/99 – 8/31/99).

                                                     
22  The Fire Department responds as first responders to all code 1 and some code 2 calls.  The code establishes a
response time goal of 4 minutes for first responders.
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Exhibit 16.  Fire Department Exceptions

Source:  City Planning and Development.
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Exhibit 17.  Fire Response Time Compliance by Battalion District

Source:  Fire CAD data (2/1/99 – 8/31/99).
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Patient billing is the major portion of MAST revenue; net patient billing
accounted for about 90 percent of total revenue.  The city’s subsidy is
about 5.5 percent of total revenue.  MAST revenues increased 13.5
percent between fiscal years 1996 and 1999.  The largest percentage
increase was in service and membership subscription revenue, while the
largest percentage decrease was in other (miscellaneous) revenue.

Exhibit 18.  MAST Revenues
Revenue 1996 1997 1998 1999

Net ambulance service revenue $22,689,167 $23,847,877 $25,846,054 $27,566,185
Membership subscription revenue 649,010 661,816 730,682 709,185
Indigent care funding - city subsidy 1,575,555 1,601,343 1,633,196 1,665,547
KCI Airport - city subsidy 390,000 390,000 384,132 384,132
Other 1,474,832 277,528 180,121 79,935
   TOTAL $26,778,564 $26,778,564 $28,774,185 $30,404,984
Source:  MAST Financial Statement Audits, 1996-1999.

MAST’s largest expense is the ambulance operator fee, which accounts
for about 61 percent of the total.  MAST expenses increased 18 percent
between fiscal years 1996 and 1999.  The largest percentage increase
was in interest expense, as MAST started to pay interest in fiscal year
1997 on the bonds issued for their new facility.  The interest expense on
the bond issue for the new facility is over $400,000 a year.  Depreciation
and amortization expenses also increased since MAST acquired a new
communications system in 1997.  Bad debt and collection accounted for
about one quarter of total expenses.  Bad debt and collection expenses
decreased as the collection rate improved.  (See Exhibit 19.)

Exhibit 19.  MAST Expenses
Expenses 1996 1997 1998 1999

Professional and operating fees $14,128,365 $14,406,875 $15,697,945 $17,179,679
Salaries and Benefits 939,597 1,378,255 1,679,060 1,908,081
General and administrative costs 1,380,820 1,292,116 1,300,143 1,402,443
Depreciation and amortization 913,201 1,136,332 1,966,542 2,076,474
Provision for bad debts and
  collection expense

8,153,624 8,118,801 7,416,376 7,133,255

Interest 69,136 551,540 595,179 571,145
   TOTAL $25,584,743 $26,883,919 $28,655,245 $30,271,077
Source:  MAST Financial Statement Audits, 1996-1999.

Public and private insurance accounted for about two thirds of total
billings and about 79 percent of total collections.  Medicare accounted
for about 36 percent of billings and about 48 percent of collections.
Private insurance accounted for about 18 percent of billings and 25
percent of collections.  Medicaid accounted for about 14 percent of
billings but only 6 percent of collections.  A high percentage of
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Medicare and Medicaid patients indicates that it may not be feasible to
increase rates or significantly improve collections.  Amounts owed by
individuals made up about one-third of billings and about one-fifth of
collections.  The collection rate improved from about 28 percent in fiscal
year 1996 to 38 percent in fiscal year 1998.  (See Exhibit 20.)

Exhibit 20.  MAST Billing and Collection Comparison
Fiscal Year 1996 1997 1998

Total Billings  $ 28,604,289  $ 33,038,784  $ 34,803,266
Private Insurance (Billing) 18.09% 19.18% 17.87%
Medicare (Billing) 36.26% 36.90% 35.81%
Medicaid (Billing) 14.55% 14.16% 13.83%
Individual (Billing) 31.11% 29.76% 32.49%
Total 100% 100% 100%

In-house Collection  $   8,146,043  $ 10,973,203  $ 13,231,336
Private Insurance (Collection) 37.09% 29.61% 24.59%
Medicare (Collection) 44.20% 50.96% 47.94%
Medicaid (Collection) 2.52% 2.28% 6.02%
Individual (Collection) 16.18% 17.16% 21.45%
Total 100% 100% 100%

   Inhouse Collection Rate 28.48% 33.21% 38.02%
Source:  Health Department EMS Annual Reports, 1996-1998.

Exhibit 21.  MAST Ambulance Service Charges
Service Charges 1996 1997 1998

Ambulance Base Rate for Priority 1 & 2 $435 $453 $473
Base Rate for Priority 3 245 257 268
Base Rate for Priority 4 220 232 242
Base Rate for Treatment w/o Transportation 125 130 150
Mileage Charge for Local Transports $4.75/Mile $4.90/Mile $5.10/Mile
Mileage Charge for Long Distance Transports $4.25/Mile $4.35/Mile $4.60/Mile
Source:  Health Department EMS Annual Reports, 1996-1998.



59

____________________________________________________________________________________

Appendix C

____________________________________________________________________________________
Evaluation of Key Components and Major Functions of the EMS System
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Exhibit 22.  Summary of System Components and Criteria
Key Components and Major Functions Criteria Does EMS System Meet the Criteria?

System coordination and collaboration:
Communication, coordination and collaboration
between EMS and with other community
resources (i.e., other public safety agencies,
public health departments, social service
agencies, health care provider networks,
community health educators)

•  Integrating fire, law enforcement, and EMS
response

•  A lead agency is identified and coordinates
system activities

•  Organization structure and relationships
are well-defined

•  Regular meeting with emergency response
agencies

•  Legislative authority to provide service and
written service agreements are in place

•  Mutual aid relationships with other EMS
organizations in its immediate or
neighboring service areas

•  Active role in regional disaster plan and
response

•  No. Coordination mechanisms are weak.
Lack of communication has been cited as
a problem by the agencies.

•  Partial.  Health Director is the lead
agency, but systemic coordination is
needed.

•  Partial.  “Ambulance system” referred in
the ordinance and Health Department’s
rules and regulations allows ambiguous
interpretation.

•  No.  The Ad Hoc Committee has not met
regularly.

•  Yes.  The city code provides legislative
authority and contractual agreements are
in place.

•  N/A (We did not evaluate this
component.)

•  N/A (We did not evaluate this
component.)

Public education and prevention:
Providing information and advocacy regarding
prevention of injuries and illness, EMS access
and appropriate utilization, and care provided
by bystanders

•  Programs are targeted to “at risk”
populations

•  Formal and effective programs with defined
goals exist

•  Targeted objectives are measured and met
(e.g., number of nuisance calls, rates of
preventable injury and acute illness in all
age groups)

•  Partial.  Elementary and high school
students are primary targets.  Adult
education is weak.

•  Partial.  MAST and Fire have programs,
but there is lack of system-wide
coordination.

•  Partial.  The system does not have
targeted objectives, though each agency
has objectives and measures them.
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Workforce/Personnel:
Supporting a trained and qualified work force

•  Training, Continuing education, and
Certification/credentials:

 Orientation and in-service training (e.g.,
dispatcher training)

 Meeting specific continuing education
and practice requirements within a
designated time period

 Programs of continuing medical
education

 100% patient care employees are
currently certified by the applicable
authority

 Recertification compliance

•  Staff diversity and turnover (e.g., gender
and ethnic makeup of the staff, turnover
rate)

•  Relationship with the labor force (e.g.,
union agreements exist and are periodically
reviewed)

•  Partial.  Although the system ensures that
ambulance crews are qualified, oversight
of first responder qualifications is weak.

 Yes. Agencies provide orientation and
in-service training.

 Partial.  MAST/EPI reports continuing
education to Health Department, but
Fire does not.

 Yes.  Agencies have continuing
medical education programs.

 Partial.  Job descriptions of fire
fighters hired after 1991 and
ambulance staff require certifications;
certification is not required for fire
fighters hired earlier.

 Partial.  Health Department checks
recertification compliance, but does
not document lapsed certifications or
lack of continuing education.

•  Yes.  KCPD, Fire and EPI track and report
on workforce diversity and turnover.

•  Yes.  Labor agreements are in place.

Medical Direction/Oversight:
Ensuring quality EMS

•  Single point of physician medical direction
for entire system

•  Written agreement (job description) for
medical direction exists

•  Physician is involved in establishing local
care standards that reflect current national
standards of practice

•  Partial.  There is a single point of medical
direction, but medical direction and
oversight of first response is limited.

•  Yes.  Professional services contract exists
(but currently unsigned).

•  Yes.  Physicians provide input through
EPAB or meetings of the Emergency
Physicians Foundation.
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•  Proactive, interactive and retroactive
medical direction is facilitated by the
activities of the medical director:

 Protocol development and timely
revision, including response time, care,
equipment selection, etc.

 Medical supervision/control (i.e.,
prospective, interactive/online,
retrospective)

 Quality assessment

•  A physician advisory board provides
oversight and management contributions

•  Partial.  Medical director facilitates
medical direction of ambulance services.
Medical direction of the first responder
program is limited.

 Partial.  The health director, medical
director and EPAB develop and
approve protocols for the ambulance
service.  First response medical
protocols do not indicate approval.

 Partial.  Base station physicians are
certified and provide interactive
instructions to ambulance crews in the
field. Medical control of first response
is limited.

 Partial.  EPAB, Medical director and
Health Department staff conduct case
reviews, chart reviews, or medical
audits for ambulance service.  First
response is reviewed only when an
AED is used.

•  Partial.  As an integral part of the health
director’s quality control efforts, the EPAB
is actively involved – but control over first
response is weak.

System Evaluation and Review:
Evaluating EMS system and processes that
assess and improve the quality of EMS

•  Reliable measurement and reporting of
system performance are utilized

•  A structured system of quality assessment
and quality improvement exists

 Research supports quality
improvement process

•  Partial. Response times reporting for EPI
and Fire are basically reliable, but they
measure response times differently and
system-wide response times are not
tracked.

•  Partial.  Current evaluation and quality
improvement efforts focus on ambulance
and excludes 911 and first response.

 Yes.  Health Department compiles a
cardiac arrest system audit and
collects survival rates from hospitals.
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•  Unit hour utilization is measured and hours
are deployed in a manner to achieve
efficiency and effectiveness

•  Costs per unit hour, transport, and
response document good value

•  Formal mechanisms exist to address
community concerns and customer
satisfaction

•  Partial.  Unit hour utilization is measured,
but not regularly reported.  Ambulance
deployment matches call volume, but
response time compliance is not
consistent.

•  Partial.  MAST conducted a market study,
but data used were inaccurate.

•  Partial.  EPI and MAST have formal
mechanisms to assess customer
satisfaction, but Fire does not.

Information System:
Data collection and information management

•  The  information system is able to describe
an entire EMS event

•  Data collection allows for key service
elements to be analyzed

 Types of data available include
dispatch records, records of
communications between the EMS
provider and medical direction, run
records, and data from emergency
department (ED) and hospital records

 Uniform data elements and definitions

 All times are accurately documented
•  Meaningful linkages between EMS

agencies, emergency departments,
hospital medical records, other public
safety agencies

•  Technology supports interface between
911, dispatching and administrative
process

•  No.  The system is fragmented and
difficult to describe an event.

•  No.  Data are collected in four different
systems and difficult to analyze key
service elements.

 Partial.  Data from hospital medical
records are not always timely.

 No.  Different systems do not have
common identifying numbers.  The
clocks are not synchronized.

 Partial.  Not all times are recorded.
•  No.  Linkage between agencies is not

adequate.

•  Partial.  There are interfaces between
911, EPI dispatch and MAST billing.
There is not a direct interface between
MAST link and Fire CAD.
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EMS Response:
Meeting immediate needs of the acutely ill and
injured
•  System access:

Appropriate EMS care regardless of socio-
economic status, age, or special need

•  Public access through a universal access
telephone number, preferably enhanced
911

•  Single public safety answering point
(PSAP) exists for the system

•  Geographic access (e.g., Are there
response time differences between
different areas?)

•  Addressing financial barriers to access

•  Yes.  Public access is through enhanced
911.

•  Yes.   A single PSAP exists.

•  Partial.  City code and MAST performance
contract provide for equal geographic
access.  Fire does not have an EMT on
each shift at each station.

•  Yes.  Mechanisms exist to ensure equal
access regardless of financial ability.

•  Communication system:
Transfer of information that enables
decision to be made

•  An effective communication system
provides:

 Access to the EMS system

 Dispatch of EMS and other public
safety agencies

 Coordination among EMS and other
public safety agencies
� Integrating routine and reliable

communication among EMS, fire,
law enforcement, and other public
safety agencies

� Radio linkages between dispatch,
field units and medical facilities
provide adequate coverage and
facilitate communications

 Partial.  911 call taking is sometimes a
bottleneck.

 Partial.  Dispatch delay is embedded
in the system.

 Partial:

� Agencies have backup facilities
and plans in case of
communications failure (EPI could
not find written disaster plan).
MAST link is the primary source
of communication between MAST
and Fire.

� Agencies can communicate by
radio, but do so infrequently.
There are adequate linkages
between dispatch, ambulance
crews, and medical facilities.



Performance Audit:  Emergency Medical Services System

66

 Access to medical direction

� Communications to and between
emergency health care facilities

 Yes.  System allows direct
communication between base station
physicians and field crews.
� Yes.  Ambulance crews  can

communicate with health care
facilities.  Facilities can also
communicate with each other.

•  Dispatching:
Efficient call reception, appropriate
resources dispatching, and pre-arrival
instructions

•  Effective connection between PSAP and
dispatch points, with minimal handoffs
required

•  Certified personnel provide pre-arrival
instructions and priority dispatching (EMD)
and this function is medically supervised

 Existence of written dispatch
procedures/protocols (including how to
deal with certain problems, questions
to ask to determine the nature of the
emergency, and how to give pre-arrival
instructions if indicated, etc.)

 Protocol compliance

•  Partial.  Dispatch delay is embedded in
the system.

•  Partial.  SSC are certified, but no
systematic check of SSC protocol
compliance.

 Yes.  Procedures and protocols exist.

 No.  No systematic check of SSC
protocol compliance.

•  Medical first response:
Arriving at the scene of an emergency
before or at the same time as the
ambulance, and providing medical
assistance

•  First responders are part of an integrated
response system and medically supervised
by a single system medical director

•  Defined response time standards exist for
first responders

•  First response agencies report fractile
response times

•  AED capabilities on first line apparatus

•  Smooth transition of care is achieved

•  Partial.  First responders’ role is not well
defined.  Medical supervision is limited to
AED use.

•  Yes.  There is a defined response time
standard.

•  Yes.  Fire reports to EPAB and MAST
board (though response time does not
include time to dispatch).

•  Partial.  AED capability is not always at all
stations.

•  N/A (We did not evaluate this
component.)
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•  Medical treatment:
Stabilizing acute illness and injury

•  Existence of protocols and standards (e.g.,
standards of scene times indicated in the
protocol)

•  Protocols and standards compliance

•  Proper medical supervision/oversight

•  Survival rate (i.e., survival rates of cardiac
arrest, trauma, etc., comparing to survival
probability)

•  Partial.  The health director, medical
director and EPAB develop and approve
protocols for the ambulance service.  First
response medical protocols do not
indicate approval.

•  Partial.  EPAB, medical director and
Health Department staff conduct case
reviews, chart reviews, or medical audits
for ambulance service.  First response is
reviewed only when an AED is used.

•  Partial.  Medical direction over first
response is weak.

•  Yes.  Medical director reports on cardiac
arrest survival rate.

•  Transportation:
Providing transportation of EM response
team to the scene and transportation of
patients to medical facilities if needed

•  Defined response time standards exist
•  Agencies report fractile response times

•  Units meet staffing and equipment
requirements

 Equipment replacement policy exists

 Ratio of ambulance in inventory to
those on the street

•  Efficiency measure of transfer (e.g., drop
time)

•  A smooth integration of first response, air,
ground, and hospital services

•  Yes.  Defined response time exists.
•  Yes.  EPI reports fractile response times

to MAST Board.
•  Yes.  Accountability mechanisms are in

place to ensure ambulance staffing and
equipment meet requirements.

 Yes. Ambulance replacement policy
exists.

 Yes.  The system ensures adequate
ambulances.

•  Partial.  EPI tracks efficiency measures
but MAST board does not routinely track.

•  N/A (We did not evaluate this
component.)

Cost and funding sources:
Fiscal viability and stability

•  Financial systems accurately reflect system
revenues and both direct and indirect costs

•  Cost per patient served

•  Amount of public subsidy

•  Partial.  MAST’s annual financial audit
reports on accuracy of accounting
statements, but total public costs are not
considered.

•  Partial.  MAST conducted a market study,
but data used were inaccurate.
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•  Compositions of funding sources

•  Compositions of payers

•  Bill collection rate

•  Risk management
 The system manages its liability risks

•  Yes.  The amount of public subsidy is
reported in MAST’s budget and annual
financial audit.

•  Yes.  Composition of funding sources is
reported in MAST’s budget and annual
report.

•  Yes.  MAST board tracks compositions of
payers.

•  Yes.  MAST board tracks bill collection
rate.

•  Yes.  Contract between MAST and EPI
requires risk management.  The city’s
agreement with MAST also requires
indemnification.

References of Key Components, Major Functions, and Criteria:
Commission on Accreditation of Ambulance Services, CAAS Standards
Fitch, Joseph J., Prehospital Care Administration: Issues, Readings, Cases, Mosby Lifeline, 1995
Fitch, Joseph J., et al, EMS Management: Beyond the Street, 2nd Ed., Jems Communication, 1993
Fitch & Associates, “Eight Essential Elements for Evaluating EMS Systems”
International Association of Fire Fighters, Emergency Medical Services, A Guide Book for Fire-Based Systems, 2nd Ed., 1999
Kuehl, Alexander E., Prehospital Systems and Medical Oversight, 2nd Ed., National Association of EMS Physicians, 1994
National Highway Traffic and Safety Administration, Emergency Medical Services, Agenda for the Future
Office of the Legislative Auditor, State of Minnesota, 911 Dispatching, A Best Practices Review Summary, March 1998
Roush, William R., Principles of EMS Systems, 2nd Ed., American College of Emergency Physicians
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City Manager’s Response
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Appendix E
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Health Director’s Response
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Appendix F
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Interim Fire Chief/Director’s Response
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Appendix G
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Law Department’s Response
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Appendix H
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Metropolitan Ambulance Services Trust’s Response
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Appendix I
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Police Chief’s Response
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Appendix J
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Emergency Providers Inc.’s Response
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